Tridecaptins B and C, members of the tridecaptin group of antibiotics produced by strains of Bacillus polymy.va, are active against Gram-negative and Gram-positive bacteria in vitro and in vivo.
They are acyl tridecapeptides whose constituents have been already reported2' (summarized as in Table 1 ). Degradative studies described here elucidated the structure of tridecaptins B and C as in The acid hydrolyzates of tridecaptins B and C were extracted with ethyl ether and the ethereal extracts were methylated and examined by gas chromatography (Fig. 2) . From the chromatogram, methyl anteisononanoate (abbreviated hereafter as a-C9) from tridecaptin B, and methyl /j-hydroxy an- From these results we concluded the total structure of tridecaptin B, except for the configuration of the fatty acyl residue, to be as shown in Fig. 1 .
Tridecaptin C was similarly oxidized with N-bromosuccinimide, and the C-terminal octapeptide isolated. EDMAN degradation of this fragment showed the sequence to be Ser-->Dab->Dab--Phe-Glu
Val->(Val, alle)>Ser, thereby clarifying the amino acid sequence of the C-terminal side from the Trp residue.
To determine the amino acid sequence of the N-terminal side, we first attempted deacylation of tridecaptin C with polymyxin acylase. Since enzymic deacylation of tridecaptin C was unsuccessful, tridecaptin C was partially hydrolyzed with a mixture of formic acid and conc.hydrochloric acid".
From the hydrolyzate four significant fragments were isolated. They were deduced to be FA-Val, The chiralities of individual Ser, Val and Dab residues were not determined, but they were assumed to be identical with the corresponding amino acids of tridecaptins A and B.
From these considerations, we concluded the structure of tridecaptin C, except for the configuration of the fatty acyl residue, to be as shown in Fig. 1 .
Tridecaptins B and C are assumed to be complexes of components which differ at the fatty acyl residue or amino acid residues (FA, X and Y in Fig. 1 ). In this paper the structures of tridecaptins B and C were investigated on the complexes. Separation of the complexes into their components by high performance liquid chromatography and elucidation of the structure of each component is reported in the next paper".
Experimental
The experimental procedures are the same as those described in the preceding paper".
The constituent nstituent fatty acids Some 10 mg each of tridecaptins B and C were hydrolyzed with constant boiling hydrochloric acid at 110'C for 1.0 hour. The ethereal extracts of the acid-hydrolyzate were methylated with diazomethane and analyzed with gas chromatography.
From tridecaptin B, a main peak of identical retention time with a-Cs, prepared from polymyxin E, was found.
Similarly from tridecaptin C, two main peaks of identical retention times with a-Ciih3 and i-C 0h3, prepared from cerexin B, were obtained. Their identities were further confirmed with GC-MS.
The ion peaks contained in the GC-MS were the same as those described in the preceding paper3). Isolation of constituent amino acids of tridecaptin B Tridecaptin B trihydrochloride (150 mg) was hydrolyzed with constant boiling hydrochloric acid containing 4° thioglycollic acid in a vacuum sealed tube. The hydrolyzate was concentrated to dryness. The residue was dissolved in water and extracted with ethyl acetate to remove thioglycollic acid. The aqueous layer was concentrated to dryness, and the residue was dissolved in 2 ml of water, neutralized to pH 7.0 and placed on the top of an Amberlite XAD-2 column (0.8 x 27 cm) which was eluted with water, slowly. The amino acid mixtures, except for Trp, were passed through the column anti appeared in the fraction of 4'25 nil, whereas Trp was retarded by the resin and appeared in the fraction of 94215 ml. Each fraction was treated as below.
(I) The eluate containing Trp was adsorbed on a small column of Dowex 50 x 8 (NH0), which was washed with water and then eluted with 0.3 N NH,OH.
Lyophilization of the eluate gave Trp (5.5 mg) a<a a colorless powder.
(2) The eluate of the mixture of the amino acid was concentrated to dryness. When this residue was treated in the same manner as that from tridecaptin A, Val (9.2 eng), Glu (6.4 mg), Ser (9.3 mg), Gly (7.8 mg), Dab • HCI (38.1 mg) and a mixture of Ile and alle (6 mg) were obtained as colorless crystalline powders.
The mixture of lie and alle was dissolved in a small amount of 0.2 M pyridine-acetate buffer (pH 3.03) and placed on a column of Dowex 50 x 8 (0.9 x 85 cm) and then eluted with the same buffer. alle was eluted in the fraction of 101 -110 ml and Ile in the fraction of 112 124 nil. Each fraction was evapo 'ated to dryness, and alle (1.7 mg) and lie (3.0 mg) were obtained as colorless powders.
When Isolation of the constituent amino acids of tridecaptin C Tridecaptin C (150 mg) was hydrolyzed in the same manner as tridecaptin B. Thioglycollic acid was remoNed by ethyl acetate extraction. The aqueous layer was evaporated to dryness and the residue was placed on a column of porous polymer Amberlite XAD-2 (1.6 x 30 cm), which was eluted with 470 nil of water and then 5'10 aqueous methanol. The amino acids, except for Trp and Phe, passed through the column and appeared in the fraction of 9 -70 ml, whereas Phe was slightly retarded by the resin and appeared in the fraction of 128238 ml. Trp was strongly retarded, appearing in the fraction of 345 -729 in].
The fractions containing Phe and Trp were treated with a small column of Dowex 50 x 8 (NH4). Lyophillization of the eluate containing Phe and crystallization of the residue from water and ethanol gave Phe (8 mg) as colorless crystals. Lyophilization of the eluate containing Trp and crystallization of the residue from water and acetone gave Trp (6 mg) as colorless crystals.
When the fraction containing other amino acids was treated in the same manner as that of tridecaptin B, alle (1.4 mg), Val (24.2 mg), Ser (12 mg), Glu (6 mg), and Dab • HCl (21.5 mg) were obtained a,; colorless crystalline powders.
When CD curves and [a]" values were measured for the separated amino acids, the following values were obtained. Cleavage reaction with N-bromosuccinimide Tridecaptin B or C (5 mg) was dissolved in 70% aqueous acetic acid (1.0 ml). N-Bromosuccinimide (5 mg) was added to the solution, which was allowed to stand for 10 minutes. To decompose excess N-bromosuccinimide, a few drops of formic acid were added to the solution, which was allowed to stand for 5 minutes and then lyophilized. Both the N-terminal fragment and C-terminal one were separated by thin-layer chromatography on a silica gel plate and extracted with slightly acidified aqueous methanol. The extracts were concentrated to dryness. The C-terminal fragment was further purified by preparative paper chromatography on Toyo Roshi No. 51, developed with n-butanol -acetic acid -water (4: 1: 2) in descending manner for 20 hours, to remove inorganic material. The zone detected by ninhydrin coloration was extracted with slightly acidified aqueous methanol. The extracts were concentrated to dryness. The C-terminal fragment was obtained in 1020% yield in several runs. The amino acid compositions and chromatographic behavior of these fragments are as follows:
EDMAN degradation of the C-terminal fragment obtained by NBS-cleavage Successive EDMAN degradation on the C-terminal octapeptide, described in the former section, was carried out by the same procedure used for tridecaptin A."
The results of EDMAN degradation (Table 3) showed the sequence to be Ser->Dab-Dab-(Ile, Val)-Glu-*Val--*(alle, Val)-->Ser. Similarly the results of EDMAN degradation on the C-terminal fragment of tridecaptin C (Table 4) showed the sequence to be Ser->Dab-->Dab->Phe-Glu->Val-o(Val, alle)->Ser.
Deacyl tridecaptin B Tridecaptin B trihydrochloride (30 mg) was suspended in 0.05 M phosphate buffer (pH 7.5).
Polymyxin acylase (6 mg) was added to the solution, which was stirred for 20 hours at 37°C. The reaction mixture was acidified to pH 3.0 with hydrochloric acid and centrifuged. The result showed the sequence before the Trp residue to be Gly-Dab-+Gly-Ser--Trp.
Partial acid hydrolysis of tridecaptin C Hydrochloric acid salt of tridecaptin C was dissolved in a mixture of formic acid and concentrated hydrochloric acid (1 : 1). The solution was allowed to stand at 37'C for 20 hours and concentrated to dryness. When the residue was chromatographed on a silica gel plate with n-butanol - From these result fragment a was assumed to be FA-*Val, fragment b to be FA-*Val-Dab, fragment c to be FA->Val--Dab-+Gly, and fragment d to be Ser-->Trp* (*Trp was degraded during the hydrolysis).
Chirality of Dab and Ser residues of tridecaptin B The N-terminal fragment of tridecaptin B obtained by NBS-cleavage was hydrolyzed and Dab' was isolated by paper chromatography.
Approximately 540 mcg of Dab' .21-10, which was estimated by the amino acid analyzer, was obtained.
Similarly from the C-terminal fragment, a mixture of Sers and Ser13 (185 mcg) and a mixture of Dab' and Dab' (1.86 mg) were obtained. These isolated amino acids were subjected to CD measurement.
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